apd the form factor of the transferred nucleons, while GNLSJT contains all the information on nuclear structure. The latter is written: (2) Here the summation is over all possible configurations p. [::(n.t.j. )]
for the transferred particles; Qn is the overlap of the relative motion of these particles in the t~rget with their relative motion in the triton (or 3 He particle); and ··(I) is a Moshinsky bracket. 9 The spectroscopic amplitude, ~~2 , is an overlap integral which is a measure of the probability that the nucleons which are common to the initial and final nuclear states vill have The ratio of their difas:
The numerator and denominator of the bracketed factor on the right hand side of Eq, (3) ::;5%. Thus, to a good approximation the bracketed factor may be assllJtled eq'l!al to one.
Experimental cros9-section ratios (15° < e : : ; 45°) to such analogue em states for a number of nuclei with 14 :SA :S 40 (and 1 :S Tf :S3) are listed in Table 1 together with the values of R calculated from the first two factors in Eq. (3). The agreement is un~formly excellent and justifies neglecting the third factor in that equation.
What has not been recognized previously is that by making the same approximations for any 0+ target a simple result can also be derived for the cross-section ratios corresponding to certain analogue final states with Tf = Ti.
Then, only transitions to natural-parity levels ('IT= (-)J) will be excited in . 3 both (p,t) and ·(p, He) reactions, and each will be ch~racterized by a single 1-value, namely that for which L = J. Two general cases will be considered: particles involved in the transfer would in general result in a ratio less than that given by Eq. , (4) .
As a quantitative example, consider the transfer of specific unpaired particles characterized by p 1 and p 2 . Using algebraic expressions 7 for the spectroscopic amplitudes J~2 (p 1 p 2 ; JT) and invoking a variant of the same approximation, the cross-section ratio can be expressed in the form:
Tf 3 2 He and t~(i = 1,2)
].
are the initial and final isospins of the shells from which the nucleons are picked up. 7 In the f!d-shell the ratio calculated from Eq. ( 5) would typically ·be less than the "paired"
value by 'V30%.
To summarize, the angular distributions of (p,t) and (p, 3 He) reactions states had the same shape, then they were positively ide'n"tified as being T = 1
analogues. In mass 20, two pairs were observed and these have been marked in the figure. A list of such stat-es covering all targets investigated is given in Table 2 Calculated values for the cross-section ratios, assuming the picked-up nucleons are "paired", comprise the last column of Table 2 . Those cases for which the experimental ratio is significantly less than the calculated one must involve some "unpaired" pick:..~p; then the calculated ratio in the table is bracketed. .Two observations can be made immediately from the bottom half of the table. First, the two pairs of 0+ levels, which could only be produced by paired pick-up, do indeed show the maximum ratio; and second, the (3-) levels, which could not involve paired pick-up, give a reduced value as expected.
The most striking result, however, appears in the top half of the ·in Table 2 for these target nuclei were characterized as being "paired"; as expected, all were observed to be weak (S8% of the strongest transition).
The usefulness of the experimental method as a general spectroscopic tooi is certainly not limited to the mass region discussed here. The approximati6ns are widely applicable and, although Eqs. (4) and (5) indicate that R
. decreases with increasing T, the percentage difference between "paired" and 
